itt 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


n—  m 


,Y 


MIS  PAG-'  Dot*  bint  of  nd) 


REPORT  DOCUMENTATION  PAGE 


.  JifcPOaT  NUJ.ER 

a 

H, 

'AU 

READ  IN STXUCTCONS 
BEFORE  COMPLETrNO  FORM 


X  »ia;>l;j.rs  CATALOG  !.«l*i»;a 


■v,.  TITLED «*<«  Subtitle)  t 

rnase  T  Inspection  -Report 
Watervliet  Upper  Dam 

Lower  Hudson  River  Basin,  Albany  County,  N.Y. 
Inventory  N$.  1356 


/.  AUTHORf«>  £ 

- - A.  . 

GFORGEJCOCftj 


5.  TY»E  Of  BSPOHT  b  PcArOO  COYESSO 

Phase  I  Inspection  Report 
National  Dam  Safety  Program 


6.  PERPoswftG  org.  sEeoar  Nu>«aea 


2-  COY.'ftACT  oa  OAAHT  NU»3Ei)f»> 

-  /DACW51-79-C-0OO1  ( 


I'll 


P'OCPAU  ELEMENT,  project,  7  auk 
AREA  it  >*ORK  »JMir  Mi.Nfc3H.PS 


9.  Pi«WM*NG  ORGANIZATION  HAMS  AMD  ADDRESS  - 

New  Yorjf  State  Department  of  Environmental  •* 
Conservation  50  Wolf  Road 
Albany,  New  York  12233 


»t-  COnTacJ-LlMSOfFICE  NAME  AND  AODSESS 

Department  of  the  Army  :  >  :  _  .  .  J 

26,  Federal  Plaza  New  York  District,  CofE 
New  York.  New  York  -10287  -- 


14.  MONiroaiNG  »0£NCY  N>M:  «  AOOrtESSf/.'  dltletbht  Irsm  CtM>trli:in£  OtttcoJ  J>.  SF.C'Jr<t7Y  CUA.S  J.  (ol  trttr  - 

Department  of  the  Army  ' 

26  Federal  Plaza  N  p'j  York  nn^frlrf-  PofF  1  Tr\:rr  iSSJFlFD 

New  York,  AT£  102i/National  Dam  Safety  Program.  Wat ervl i et  ^,>lcATi6M.oo>..-«'GeA6.s^~ 

w  TTnr»f»T“  Ham  ^  Tmjonfnw  XT  v  i  o  c  c.  \  Dl>t-E  . 


llS.  DiSTRl3‘JTION  STATENS  ^°WCr  Hud  ^,0 

n  River  Basin,  Albany  County,  - • - ; - ; - 

New  York. 

Phase  I  Inspection  Report^  <  i 

1  . 

Approved  for  public  release; 

Distribution  unlimited.  .  j  j 

17.  distribution  sta 

TlMEMT  (of  th*  abate* z 

on  tarot!  In  Block  20,  If  dlliormt  Report) 

* 

Ij.  KEY  WORDS  f Conttrnj*  on  tarot  mo  sidmjf  rt+c»»JMty  and  Identify  Jyy  block  numbmr} 

Dam  Safety 

National  Dam  Safety  Program 

Visual  Inspection-  «*  '  • 

Hydrology,  Structural  Stability 


Watervliet  Upper  Dam 

Albany  County 

Lower  Hudson  River  Basin 


2 IX  A  Virf  (  "l  \ C  j".  jo  ro'+or-'o  mt-i»  }i  —  ■* orj  and  tdonttty  by  block  n urn b •**) 

This  raMr*  provides  information  and  analysis  or.  the-  physical  condition  of.  ph 
dam  as  the  report  date.  Information  and  analysis  are  based  c a  yio-’al  -St. 
inspector  of  the  dam  by  the  performing  organization. 

TheNexaml nation  of  documents  and  visual  Inspection  of  tfte  Watervliet 
Upper  Dam  and  appurtenant  structures  did  not  reveal  conditions  which  con¬ 
stitute  a  hazard  to  human  life  or  property.  ~  \ 


FOA* 

I  71 


1473  EOfTlOH  OF  1  pOV  6»  IS  OBSOLETE 


security  CL*ssiFiC^Tro^  of  this  ?»oe  ♦  d.»»  e<*»— 


t  ■-■***■  — .  ) —  , 


SECURITY  CLASG1FICATI0H  OF  THIS  PAGE (W'h.n  Data  Hntarad) 


The  discharge  capacity  of  the  spillway  Is  Inadequate  for  all  storms 
In  excess  of  55%  of  the  PMF  (Probable  Maximum  Flood).  During  the  1/2  PHF 
event,  the  maximum  water  surface  will  be  1.2  feet  below  top  of  dam. 
However,  the  dam  will  be  overtopped  by  2.3  feet  during  the  full  PMF; 
therefore,  the  spillway  is  assessed  as  *  Inadequate*.  <? 


Accession  For 

NTIS  GRA&I 
DTIC  TAB 
Unannounced 
Justification- 


By_ _ . 

Distribution/ 

Availability  Codes 
AVail  and/or 
Dist  Special 

$  33k  . 

j  i  /  ) .  1)  i 


^p>-ECTrpji| 
\7:.  GOT  19  1981  ™ 


SECURITY  CLASSIFICATION  OF  THIS,  PAGffl*>»n  Pan  fntarad) 


PREFACE 


This-  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase.  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314..  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property .  The 
assessment*  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report-,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  flood  is.  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff) ,  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not 
pass  the  test  flood  should  not  be  interpreted  as  necessarily  cosing 
a  highly  inadequate  condition.  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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Name  of  Oam: 

State  Located: 
County  Located: 
River: 

Date  of  Inspection: 
ASSESSMENT 


Watervliet  Upper  Dam  (I.D.  No.  NY  1356) 

New  York 
Albany 

Dry  River  (tributary  to  Lower  Hudson  River) 
November  7,  1980 


The  examination  of  documents  and  visual  inspection  of  the  Watervliet 
Upper  Dam  and  appurtenant  structures  did  not  reveal  conditions  which  con¬ 
stitute  a  hazard  to  human  life  or  property. 

The  discharge  capacity  of  the  spillway  is  inadequate  for  all  storms 
in  excess  of  55*  of  the  PMF  (Probable  Maximum  Flood).  During  the  1/2  PMF 
event,  the  maximum  water  surface  will  be  1.2  feet  below  top  of  dam. 
However,  the  dam  will  be  overtopped  by  2.3  feet  during  the  full  PMF; 
therefore,  the  spillway  is  assessed  as  "Inadequate". 

The  following  problems  were  observed  which  require  remedial  action 
within  one  year  of  notification  to  the  owner: 

1.  Monitor  the  erosion  observed  at  the  abutment  contacts  of  the 
downstream  slope  and  repair  as  required. 

2.  Repair  the  seeping  and  deteriorated  concrete  surfaces  of  the 
horseshoe  conduit. 

3.  Periodically  remove  the  debris  and  sediment  from  the  vicinity 
of  the  intake  tower  and  the  downstream  channel. 

4.  Remove  the  tree  and  brush  growth  from  the  embankment  and 
abutments.  Provide  a  program  of  periodic  cutting  and  mowing 
of  these  surfaces.' 

5.  Provide  a  program  of  periodic  inspection  and  maintenance  of  the 
dam  and  appurtenances.  Document  this  information  for  future 
reference. 


6.  An  emergency  action  plan  must  be  developed. 


Photo  #1 

Overview,  Watervliet  Upper  Dam 

from  left  abutment  looking  across  the  top  of 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
WATERVLIET  UPPER  DAM  I.  D.  No.  NY  1356 
DEC  #  226A-1407  Lower  Hudson  River  Basin 


SECTION  1:  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

The  Phase  I  Inspection  reported  herein  was  authorized  by  the  Department  of 
the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the  requirements 
of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

Evaluation  of  the  existing  conditions  of  the  subject  dam  to  identify  deficienci 
and  hazardous  conditions,  determine  if  they  constitute  hazards  to  human  life 
and  property  and  recommend  measures  where  necessary. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

The  Watervliet  Upper  Dam  consists  of  a  72  feet  high  homogenous  earth  embankment 
with  a  6  inch  concrete  core  wall.  The  spillway  is  a  tower  type  intake  with  a 
3  foot  radius,  modified  horseshoe  conduit.  The  normal  water  surface  is  approxi 
mated  by  the  low  stage  inlet  of  the  tower,  resulting  In  no  impoundment  during 
normal  conditions.  The  embankment  is  approximately  500  feet  long.  The  440 
feet  long  conduit  is  reinforced  concrete  on  a  slope  of  \1.1356.  The  invert 
elevation  is  level  with  the  toe  of  the  embankment  resulting  in  no  normal  pool 
behind  the  dam.  There  are  several  large  openings  located  on  the  si^es  of  the 
tower;  as  seen  in  the  photos.  There  is  no  overflow  or  emergency  spillway  as 
indicated  on  plans. 

b.  Location 

The  dam  is  located  on  Dry  River,  tributary  to  the  Lower  Hudson,  west  of 
Watervliet,  Albany  County,  New  York. 

c.  Size 

The  dam  Is  72  feet  high  and  impounds  approximately  1220  acre  feet  at  top  of 
dam.  The  normal  water  surface  elevation  is  kept  at  the  toe  of  the  dam, 
resulting  in  no  Impoundment  during  normal  conditions.  The  dam  is,  therefore, 
classified  as  Intermediate  (40  to  100  ft.  high,  1,000  to  5,000  acre  feet). 

d.  Hazard  Classification 

The  dam  Is  classified  as  high  hazard  due  to  its  location  in  relation  with 
the  City  of  Watervliet.  The  downstream  channel  is  confined  by  some  low  lying 
homes  and  converts  into  a  closed  system  within  the  City. 


e.  Ownership 

The  dam  Is  owned  and  maintained  by  the  City  of  Watervliet,  New  York.  Mr. 

Jim  Davin,  Supt.  O.P.W.,  was  our  contact  with  the  owner.  He  can  be 
contacted  at  City  Hall,  Watervliet,  NY  (518)  270-3821. 

f.  Purpose  of  the  Dam 

The  dam  was  designed  as  a  storm  water  detention  dam. 

g.  Design  and  Construction  History 

The  dam  was  constructed  in  1912  by  Leary  and  Morrison  Co.  and  designed  by 
Solomon,  Norcross  &  Keis,  Watervliet,  New  York.  There  has  been  no  recorded 
changes  to  this  structure  since  original  completion. 

h.  Normal  Operating  Procedures 

All  releases  from  the  Upper  Reservoir  are  passed  through  the  orifice  and 
conduit.  The  system  involves  no  operation.  Maintenance  is  on  an  "as  needed" 
basis. 

1  .3  PERTINENT  DATA 


a. 

Drainaqe  Area  (sq.  ml.) 

2. 

b. 

Heiqht  of  dam  (ft.) 

72. 

c. 

Discharge  at  Dam  Site 

Maximum  Spillway  Capacity  (cfs.) 

272. 

d.  Elevations  (ft.,  USGS.) 

Top  of  Dam 
Spillway  Crest 
Original  Streambed 

e.  Storage  (acre  ft. ) 

Top  or Dam 
Normal 

f.  I Dam 

TYPE:  Homogeneous  earth  fill  with  concrete  core  wall. 

Length  (ft.) 

Upstream  slope 
Downstream 
Crest  Width  (ft.) 

Spillway 

:  Reinforced  concrete  tower  intake;  modified  horseshoe  tunnel 
through  embankment. 

Conduit  Length  (ft.) 

Slope  {%) 


440. 

1.13 


500. 

2.5:  1 
2.0:  1 
20. 


215. 

14*. 

145. 


1217. 

0 
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SECTION  2:  ENGINEERING  DATA 


2.1  GEOLOGY 

The  Watervllet  Upper  Dam  Is  located  in  the  Hudson  Mohawk  Lowlands 
physiographic  province  of  New  York  State.  The  general  topography 
of  this  province  resulted  from  erosion  along  outcrop  belts  of  weak 
rocks.  Most  of  the  province  has  low  relief  and  elevation.  Bedrock 
In  the  vicinity  of  the  dam  is  Ordovician  shale  500  to  435  million 
years  ago  which  has  been  exposed  by  the  southward  and  westward 
stripping  -  off  of  Silvrian  and  Devonian  Limestones. 

Glacial  cover  has  resulted  from  deposition  during  the  Wisconsin 
glaciation,  approximately  11,000  years  ago. 

The  "Preliminary  Brittle  Structures  Map  of  New  York"  developed 
by  Yngvar  W.  Isachsen  and  William  G.  McK endree  (dated  1977) 
Indicates  the  presence  of  a  gravity  slide  (rock  into  sediments) 
of  the  Early  Taconlan  orogenic  age,  located  in  the  watershed 
above  the  dam. 

2.2  SUBSURFACE  INVESTIGATION 

No  subsurface  investigation  could  be  located  for  the  design  of 
the  structure.  The  "General  Sail  Map  of  New  York  State"  prepared 
by  Cornell  University  Agricultrue  Experiment  Station  indicates 
that  the  surf i clal  soils  In  the  vicinity  of  the  dam  are  the 
Hudson  series  of  Glacial  Lake  and  Marine  sediment  origin.  These 
soils  were  formed  on  Lacustrine  bottom  sediments,  and  consist 
of  varied  silt  sand  and  clay.  The  permeability  Is  generally 
very  slow.  The  depth  to  bedrock  is  variable.  Bedrock  was 
observed  in  the  downstream  and  upstream  channels. 

2.3  DAM  AND  APPURTENANT  STRUCTURES 

The  design  of  the  dam  was  prepared  by  Solomon,  Norcross  &  Keis, 
Engineers  for  the  Watervliet  Storm  Sewer  Commission  in  November, 
1911.  All  pertinent  drawings  concerning  the  structure  are 
Included  in  Appendix  E. 

2.4  CONSTRUCTION  RECORDS 

No  construction  information  was  available. 

2.5  OPERATION  RECORDS 

No  operation  records  are  maintained  for  the  dam. 

2.6  EVALUATION  OF  DATA 


The  data  presented  in  this  report  has  been  compiled  from  inform¬ 
ation  obtained  from  Mr.  Jim  Davin,  Supt.  of  D.P.W.,  Watervllet, 
NY  (518)  270-3821,  and  the  NYS  Department  of  Environmental 
Conservation  files.  This  information  appears  adequate  and  reli¬ 
able  for  Phase  I  Inspection  purposes. 
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SECTION  3:  VISUAL  INSPECTION 
3. 1  FINDINGS 


a.  General 

Visual  inspection  of  Watervliet  Lower  Dam  and  the  surrounding  watershed 
was  conducted  on  November  7,  1980.  The  weather  was  partly  cloudy  and 
the  temperature  ranged  in  the  forties.  The  water  level  at  the  time  of 
the  inspection  was  approximating  the  inlet  elevation  of  the  reservoir 
drain,  and  only  a  small  stream  of  water  was  apparent  in  the  upstream 
area. 

b.  _ Embankment 

The  earth  embankment  shows  no  signs  of  major  distress.  While  some 
minor  erosion  was  apparent  on  the  rock  and  earth  slopes  of  the  abutment 
areas  of  the  downstream  slope  of  the  dam,  no  evidence  of  sloughing, 
sliding,  seepage,  depressions,  or  unusual  growth  was  apparent.  The 
slopes  and  crest  of  the  embankment  are  heavily  vegetated  with  small 
diameter  trees  and  brush. 

c.  Spillway 

the  only  spillway  is  the  intake  tower,  located  near  the  center  of  the 
embankment  at  the  upstream  toe  of  the  dam.  The  tower  has  numerous 
screened  intakes  at  various  elevations  along  the  sides  of  the  tower. 

The  area  surrounding  the  tower  periodically  fills  in  with  sediment  and 
requires  cleaning  of  this  material  and  the  associated  debris.  The 
modified  horseshoe  conduit  is  generally  in  good  condition;  several 
small  areas  were  observed  which  were  seeping  slightly  (less  than  1  gpm) 
and  exhibited  either  a  rusty  or  calcification  strain,  surrounding  the 
seepage  point.  The  concrete  of  the  intake  tower  and  the  conduit  is  in 
good  condition  with  the  exception  of  some  minor  deterioration  in  the 
vicinity  of  the  seepage  areas  on  the  walls  of  the  conduit. 


d.  Downstream  Channel 

The  downstream  channel  is  in  the  natural  stream  channel  of  the  Dry 
River,  While  some  minor  debris  (primarily  dead  trees)  was  observed  in 
the  immediate  channel,  the  channel  appears  to  be  of  adequate  capacity 
to  discharge  the  outflow  from  the  conduit. 

e,  '-  Reservoir 

Sedimentation  was  observed  in  the  vicinity  of  the  intake  tower.  Due  to 
the  steep  slopes  of  the  upstream  area  sedimentation  is  a  continuing 
problem,  which  must  be  periodically  addressed. 


f ,  Reservoir  Drai n 

There  is  no  separate  reservoir  drain.  Under  normal  operating  conditions, 
the  water  level  in  the  upstream  area  is  approximated  by  the  ground  level 
intake  of  the  tower. 
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3.2  EVALUATION  OF  OBSERVATIONS 

The  problem  areas  observed  during  the  inspection  and  the  recommended 

remedial  actions  are  as  follows: 

1.  Erosion  of  the  soil  near  the  abutment  contacts  of  the  downstream 
face  was  observed.  Monitor  this  erosion  and  repair  as  required. 

2.  Seepage  and  slight  deterioration  of  the  horseshoe  conduit 
concrete  was  noted.  Repair  the  affected  areas  to  prevent  further 
deterioration. 

3.  Debris  and  sediment  was  observed  in  the  vicinity  of  the  intake 
tower  and  the  immediate  downstream  channel.  Periodically  remove 
this  material. 

4.  Extensive  tree  and  brush  growth  was  noted  on  the  surfaces  of  the 
embankment  and  the  abutment  areas.  Remove  this  vegetation  and 
provide  a  program  of  periodic  cutting  and  mowing  of  these  sur¬ 
faces. 

5.  Provide  a  program  of  periodic  inspection  and  maintenance  of  the 
dam  and  appurtenances.  Document  this  information  for  future 
reference.  Also  develop  an  emergency  action  plan  for  notifica¬ 
tion  of  downstream  residents  and  the  proper  governmental  author¬ 
ities. 
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SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  Procedures 

The  normal  water  surface  Is  approximated  by  the  low  stage 
Inlet  of  the  Intake  tower,  the  result  being  that  little 
water  is  impounded  on  the  upstream  side  of  the  structure. 

All  flows  are  discharged  through  the  intake  tower. 

4.2  Maintenance  of  the  Dam 

Maintenance  of  the  dam  is  provided  by  the  owner,  the  City 
of  Watervliet,  N.Y.  Maintenance  is  not  considered  satis¬ 
factory  as  evidenced  by  the  tree  and  brush  growth,  seepage 
in  the  horseshoe  conduit,  erosion  and  the  downstream  abutment 
contacts,  and  debris  at  the  intake  and  downstream  channel. 

4.3  Warning  System 

There  is  no  warning  system  in  effect  or  in  preparation. 

4.4  Evaluation 

The  dam  and  appurtenances  have  been  maintained  in  unsatis¬ 
factory  condition  as  noted  in  "Section  3:  Visual  Inspection". 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 

5.1  Drainage  Area  Characteristics 

The  Watervllet  Upper  Dam  Is  located  on  Dry  River,  tributary  to  the 
lower  Hudson.  The  total  area  of  the  watershed  at  the  dam  is  2.88 
square  miles.  The  drainage  paths  are  well  defined,  but  the  slopes 
are  moderate.  Some  of  the  area  Is  developed. 

5.2  Analysis  Criteria 

The  analysis  of  the  spillway  capacity  of  the  dam  and  storage  of  the 
reservoir  was  performed  using  the  Corps  of  Engineers  HEC-1  computer 
model.  The  unit  hydrograph  was  defined  by  the  Snyder  Synthetic  Unit 
Hydrograph  method,  and  the  Modified  Puls  routing  procedure  was  incorp¬ 
orated.  The  Probable  Maximum  Precipitation  (PMP)  was  20.5  inches 
(24  hrs.,  200  sq.  miles)  from  Hydrometerological  Report  #33  in  accor¬ 
dance  with  recommended  guidelines  of  the  Corps  of  Engineers.  Several 
floods  were  selected  for  analysis  including  50%  and  100%  of  the 
Probable  Maximum  Flood  (PMF).  The  PMF  inflow  of  5828  cfs.  was  routed 
through  the  reservoir,  resulting  in  a  5377  cfs  outflow. 

5.3  Spillway  Capacity 

The  spillway  is  a  tower  type  intake  with  a  modified  horseshoe  outlet 
conduit.  The  intake  consists  of  a  24  inch  orifice  into  the  conduit. 

The  spillway  crest  elevation  is  at  the  toe  of  embankment  resulting  in 
no  normal  storage  capacity,  but  high  head  allowable  before  overtopping 
occurs.  There  is  another  18  "  inlet  to  the  conduit  which  is  closed 
off  at  this  time  and  assumed  so  for  the  analysis.  The  maximum 
capacity  of  the  spillway  at  top  of  dam  is  272  cfs. 

5.4  Reservoir  Capacity 

The  reservoir  capacity,  as  previously  stated,  is  0.0  acre  feet  at 
spillway  crest  and  1217.0  acre  feet  at  top  of  dam.  Surcharge  storage 
between  spillway  and  top  of  dam  is  equivalent  to  7.92  inches  of  runoff. 

5.5  Floods  of  Record 

There  are  no  gaging  stations  on  Dry  River  nor  are  there  any  accounts 
of  high  flows  or  levels. 
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5.6  Overtopping  Potential 

The  maximum  capacity  of  the  spillway  before  overtopping  occurs  is 
272  cfs.  This  combined  with  the  large  amount  of  surcharge  storage 
available  the  dam  will  attenuate  55%  of  the  PMF.  The  maximum  outflow 
at  1/2  the  PMF  will  be  270  cfs.  The  dam  will  be  overtopped  by  2.3 
feet  during  the  full  PMF  event. 

5.7  Evaluation 


The  Watervliet  Upper  Dam  will  safely  pass  55%  of  the  PMF.  By  the  Corps 
of  Engineers  Screening  Criteria,  it  is  considered  inadequate. 


SECTION  6:  STRUCTIONAL  STABILITY 
6.1  Evaluation  of  Structional  Stability 

a.  Visual  Observations 

No  signs  of  major  distress  were  observed  in  connection  with  the  earth 
embankment.  The  embankment  is  not  considered  to  be  unstable. 

b.  Design  and  Construction  Data 

No  design  or  construction  data  could  be  located  concerning  the  slope 
stability  of  the  embankment. 

c.  Post  Construction  Changes 

No  post  construction  changes  were  instituted. 


{ 

j 

I 


i 
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SECTION  7:  ASSESSMENT/ RECOMMENDATIONS 

7.1  ASSESSMENT 

a.  Safety 

The  bhase  I  Inspection  of  Watervliet  Upper  Dam  did  not  reveal  any  conditions 
which  constitute  a  hazard  to  human  life  or  property.  The  embankment  Is  not 
condi sered  to  be  unstable.  The  dam,  has  a  number  of  problem  areas  which 
require  remedial  attention. 

b.  Adequacy  of  Information 

The  Information  reviewed  is  considered  adequate  for  Phase  I  Inspection 
purposes. 

c.  Need  for  Additional  Investigation 

No  further  investigation  is  required  at  this  time. 

d.  Urgency 

The  areas  listed  below  requiring  remedial  action  should  be  initiated  within 
3  months  and  completed  within  1  year  from  notification  to  the  owner. 

7.2  RECOMMENDATIONS 


1.  Monitor  the  erosion  observed  at  the  abutment  contacts  of  the  downstream 
slope  and  repair  as  required. 

2.  Repair  the  seeping  and  deteriorated  concrete  surfaces  of  the  horseshoe 
conduit. 

3.  Periodically  remove  the  debris  from  the  vicinity  of  the  Intake  tower 
and  the  downstream  channel. 

4.  Remove  the  tree  and  brush  growth  from  the  embankment  abutments. 

Provide  a  program  of  periodic  cutting  and  mowing  of  these  surfaces. 

5.  Provide  a  program  of  periodic  inspection  and  maintenance  of  the  dam  and 
appurtenances .  Document  this  Information  for  future  reference. 

6.  An  emergency  action  plan  must  be  developed. 
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APPENDIX  A 
PHOTOGRAPHS 


Photo  #  2 

Tower  Intake  of  the  spillway. 


Photo  #  3 

View  of  the  tower  Intake  and  upstream  slope  of  the  embankment 
Note:  Debris  around  low  level  orifice 


Photo  #  4 

View  of  the  24"  orifice  from  the  tower 
Into  the  conduit. 


Photo  #  5 

Pitting  of  the  concrete  and  seepage  In  the  conduit. 


Photo  #7 

Weep  hole  In  the  conduit. 


Photo  #  8 

Outlet  of  horseshoe  conduit 
Note  bedrock  outcrop. 


Photo  #  9 

Downstream  Channel. 
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APPENDIX  8 

VISUAL  INSPECTION  CHECKLIST 


93-15-3(9/80) 


1)  Basic  Data 
a.  General 


VISUAL  INSPECTION  CHECKLIST 


Name  of  Dam  /Jpp&a.  Mm 


Fed.  I.D.  #  NV  !35Ca 


Dam  No.  2.2.(o  ~  M^7 


River  Basin 


Location:  Town 


)bj  fsisM*’ 


County  Alb/v/v* 


Stream  Name  bftv  Rt  x/g^ 
Tributary  of  Lovier  tfavi+n* 
Latitude  (N)  4Z  f±s^_ 

Type  of  Dam  eAt-m _ 

Hazard  Category  Hgk  - - 

Date(s)  of  Inspection  N  Jc*/.  7j 

Weather  Conditions  ^looov 


Longitude  (W) 


73°43n 


Reservoir  Level  at  Time  of  Inspection  jMVe.r’T  of  fCp/Z'^W _ 

b.  Inspection  Personnel  ~P!-  ^  ^4^-TV  j  >J,  \Jt,l  j 


Persons  Contacted  (Including  Address  &  Phone  No.)  -~J/h  DAvifiJ 


FT.  CPU/ 


r/?iLt 


T££vtje7-’  NY 


S'e)e7o-38Zl 


History: 

Date  Constructed 


/7/2 


Date(s)  Reconstructed 


Designer 


Jp 


Constructed  By 

<H/7Y  OF  W&EKMeT- 


Owner 


93-15-3(9/80) 
2)  Embankment 


3 


93-15-3(9/80) 


d. 


(4)  Slope  Protection 


(5)  Surface  Cracks  or  Movement  at  Toe  /7p*ul 


Downstream  Slope 

(1)  Slope  (Estimate  -  V:H)  Z'  / 


(2)  Undesirable  Growth  or  Debris,  Animal  Burrows 


(3)  Sloughing,  Subsidence  or  Depressions 


(4)  Surface  Cracks  or  Movement  at  Toe 


(5)  Seepage 


(6)  External  Drainage  System  (Ditches,  Trenches;  Blanket) 


(7) 


Condition  Around  Outlet  Structure 


(8) 


Seepage  Beyond  Toe  j/itL 


e.  Abutments  -  Embankment  Contact 


93-15-3(9/80) 


93-15-3(9/80) 


c. 


Condition  of  Auxiliary  Spillway 


d.  Condition  of  Discharge  Conveyance  Channel 


8)  Reservoir  Prain/Outlet^y^/<«M^ 

Type:  Pipe  _ _  Conduit  _ ^ 

Material :  Concrete  _  -.k^l  _ Metal 


Other 


Other 


Size:  3  4.40.  WtJi/’rtJ  _ 

Invert  Elevations:  Entrance  f55~  iT~ _  Exit _ 

Physical  Condition  (Describe)  :  Unobservable 


Material: 

Joints: 


eccuJ^ 


Alignment 


Structural  Integrity: 


*7 


'/c  f 


Hydraulic  Capability:  M/i 


Means  of  Control:  Gate  _ 

Operation:  Operable  _______ 

Present  Condition  (Describe) : 


Valve  _______  Uncontrolled 

Inoperable  _______  Other  _ 

^<xie|  __ 


93-15-3(9/80) 
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e.  Drains  -  Foundation,  Joint,  Face 


APPENOIX  C 

HYOROLOGIC  /  HYDRAULIC 

ENGINEERING  DATA  AND  COMPUTATIONS 


CHECK  LIST  FOR  DAMS  1 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA-CAPACITY  DATA: 

Elevation  Surface  Area  Storage  Capacity 

(ft.)  (acres)  (acre-ft.) 


1) 

Top  of  Dam 

eis : 

^so. 

121 7 

2) 

Design  High  Water 
(Max.  Design  Pool) 

— 

3) 

Auxiliary  Spillway 
Crest 

_ - 

— 

- - 

4) 

Pool  Level  with 
Flashboards 

— 

— 

— 

5) 

Service  Spillway 

Crest 

MS 

0. 

0. 

DISCHARGES 

Volume 

(cfs) 

i) 

Average  Daily 

2. 

2) 

Spillway  @  Maximum  High  Water 

27Z . 

3) 

Spillway  @  Design  High  Water 

— 

4) 

Spillway  @  Auxiliary  Spillway  Crest  Elevation 

— 

5) 

Low  Leve1  Outlet  • 

6) 

Total  (of  ail  facilities)  @  Maximum  High  Water  “Ot  & 

•  272. 

7) 

Maximum  Known  Flood 

8) 

At  Time  of  Inspection 

*  1. 

93-15-4(9/80) 


ELEVATION 


Spi 1 lov« 


Loca t i on 


SPILLWAY: 


SERVICE 


/45'1 


Elevation 


AUXILIARY 


1  #51 


Width 


Type  of  Control 


Uncontrol  led 


Control  led: 
Type 

(F lashboards ;  gate! 

_  Number 

_ S_ize/Length 

Invert  Material 


44o 


Anticipated  Length 
of  operating  service  _ _ 

_  Chute  Length  _ 

Height  Between  Spillway  Crest 
&  Approach  Channel  Invert 
(Weir  Flow) 


93-15 -M  9/30) 


HYDROHETEROLOG  I  CAL  GAGES: 


Type  :  _ C. 

Location:  _ — 

Records: 

Date  -  _ ' 

Max.  Reading  -  _ ■ 


FLOOD  WATER  CONTROL  SYSTEM: 


Warning  System: 


93-15-M9/80) 


DRAINAGE  AREA: 


<?.g& 


DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 
Land  Use  -  Type: 

Terrain  -  Relief:  __ 

Surface  -  Soil: 


h&hAtuh  .  f> lofU  j  \ia!PS^u^J  s 
/trvO-  -  5^-^c  /tirtkr  cndotep?  . 


Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 


Potential  Sedimentation  problem  areas  (natural  or  man-nnade;  present  or  future) 


aJm.  'L 


HATiP 


irh**'  . 


Cura l  or  man-nade;  present  or  fu 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 


m 


Dikes  -  Floodwalls  (overflow  S  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  JlxrV-4-^ _ 

Elevation:  _ 

Reservo?  r: 


/ 

Length  @  Maximum  Pool  _ jffitfO _  (Iti ltfS~) 

Length  of  Shoreline  (@  Spillway  Crest)  frtQ _ 


93-15-^(9/80) 


*********  *************  ********** 
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